Hypertension is a serious public health problem in many sion among urban and rural populations (P Ͻ 0.001). BP increased significantly with increasing age in both societies due to its high prevalence and the associated increases in the risks of cardiovascular and renal dispopulations (P Ͻ 0.001). Total prevalence of hypertension (BP у160/95 mm Hg or using antihypertensive ease. Some epidemiologic surveys on hypertension in eastern Mediterranean countries have reported prevadrugs) was 21% for urban populations and 7% for rural ones. Urban women had higher and rural women had a lence rates among adults of up to 30%, in urban areas. To investigate the effects of an urban vs a rural environlower prevalence of hypertension compared to urban and rural men, respectively (P Ͻ 0.001). Diabetes and ment on blood pressure (BP), this population-based survey was carried out in the city of Isfahan and its surhypercholesterolemia were more prevalent among urban people (P Ͻ 0.001) but no significant difference in rounding villages in Iran. The study sample comprised 8639 men and women aged 19-70 years obtained by ranrelation to smoking among the two populations was found (P Ͼ 0.05). Although these differences were not dom cluster sampling. A questionnaire was completed and BP was measured three times for each individual adjusted for body mass index (BMI), dietary habits and other factors, it seems that environmental factors are by trained medical interns using standard methods. Results show significant differences between mean sysimportant determinants of BP, so a change in lifestyle may be effective in lowering BP among urban people. tolic and diastolic BP and the prevalence of hyperten-
Introduction
rural people had higher BP. 9, 10, 23 In some studies, It has been calculated that as many as 58 million no regional or urban/rural differences were seen in people in the United States of America have hypersystolic or diastolic BP. 11, 20 tension. 1 In 1989, one quarter of the total American The effect of population migration on the changes population and one third of the adult population of BP has been studied. 5, 12, 14 The Yi Migrant Study were reported to have hypertension (defined as a in 1989 demonstrated an important effect of blood pressure (BP) у140/90 or using antihypertenmigration on the prevalence of hypertension and the sive drugs). 2 In most populations there is a rise in rise in BP with age in China. 12 Many studies have BP with age in both sexes which is most pronounced been to determine the differences in mean BP of among black subjects and in the elderly. [2] [3] [4] [5] [6] children (male and female) residing in urban and Epidemiologic surveys on hypertension (BP rural areas. 21, [23] [24] [25] The mean systolic and diastolic у140/90 mm Hg) in the eastern Mediterranean BP rates were elevated in rural when compared to region report prevalence rates up to 30% among urban children in both sexes between 10 and 15 adults in some urban areas. 7 Preliminary results years of age.
23 from the Isfahan Hypertension Study (Isfahan is the To confirm the effect of environmental influences second largest city located in the center of Iran with on the mean BP and the prevalence of hypertension more than one million people) showed that the and to examine the prevalence of other risk factors prevalence of hypertension in urban people was such as cigarette smoking, diabetes mellitus and 21% (BP у160/95 mm Hg or using antihypertensive hyperlipidemia in urban and rural societies, we drugs) and 27% (BP у140/90 mm Hg or using antihave conducted a population-based study in urban hypertensive drugs) and was more prevalent among and rural areas in Isfahan, Iran. women than men with no significant difference after adjustment for age and body mass index (BMI). 
Subjects and methods
Several studies have shown differences between urban and rural populations. 6, 7, [9] [10] [11] [12] [13] [14] [15] [16] [17] Some report sigThe Isfahan Hypertension Study was a crossnificant differences among rural and urban women sectional study investigating the means and percentiles of BP distribution and the prevalence of hypertension in people aged 19-70 years in Isfahan in Population samples were composed of 8639 men ences between rural men and women regarding their mean systolic and diastolic BP were seen, although and women aged 19-70 years living for at least 5 years in urban and rural areas. They were divided higher mean systolic BP was seen in younger men (P Ͻ 0.05). into a group of 782 rural people mostly working as farmers living in the suburbs of Shahreza and Table 2 presents the prevalence of total hypertension (BP у140/90 mm Hg or using antihypertensive Najafabad about 90 km from Isfahan, and another group of 7857 urban people living in Isfahan city. drugs) in urban and rural populations as 27% and 10% respectively. According to a different definition On average 79% and 75% of those invited from rural and urban areas, respectively, attended for examin-(BP у160/95 mm Hg or using antihypertensive drugs) it was 21% and 7% respectively. Therefore ation at that time. The same method of random cluster sampling was used to select all the study samples the prevalence of hypertension in both sexes and according to the two definitions above was signififrom urban and rural areas. A questionnaire about age, sex, medical history, current smoking, past and cantly higher in urban populations. Urban women had a higher prevalence of hypertension (29% and present history of diabetes mellitus, hypertension and hyperlipidaemia, level of education, physical 23%), than men (24% 17%); in contrast rural women had a lower prevalence of the disease (10% activity, use and type of drugs (for hypertension, diabetes and hyperlipidaemia) was completed by 7%) than rural men (13% and 8%) (P Ͻ 0.001).
The prevalence of other major risk factors such as specially trained medical interns. These observers had undergone 1 week of training on how to meassmoking, hypercholesterolaemia and diabetes (according to personal history) was studied. The ure BP by the standard method. BP was measured in the right arm in sitting position using a standard prevalence of hypercholesterolaemia and diabetes mellitus was greater in urban people (P Ͻ 0.01). No mercury sphygmomanometer with a 14 cm cuff. After the participant had rested for 10 min, three significant difference concerning the prevalence of smoking among urban and rural people was determsequential BP measurements were taken which was recorded to the nearest 2 mm Hg. Systolic BP was ined. The level of awareness about hypertension was 40% in urban and 48% in rural areas with a measured by the appearance of the 1st Korotkoff sound (phase 1) and diastolic BP by the disappearnon-significant difference of P Ͼ 0.05. Thirty-six per cent of urban people were under control (BP ance of the 5th Korotkoff sound (phase 5). The mean value obtained from these three readings was used Ͻ140/90 mm Hg). This figure was 34% for rural people. in this analysis. All subjects with a systolic pressure у140 mm Hg or a diastolic pressure у90 mm Hg were remeasured by another observer; if the Discussion repeated BP measurement was in the normotensive range, the remeasurement readings were used for In this study, significant differences between mean systolic and diastolic BP among urban and rural this analysis.
populations were seen; these associations were independent of age and sex. Women had a higher Data analysis and statistical methods prevalence of hypertension in urban areas. Rural men have a higher prevalence of hypertension than All data were coded, checked and entered using software package Epi6 datasets (a word-processing, rural women. Mean BP and prevalence of hypertension increased with age in both sexes and both database and statistics programme) at the computer unit of the Cardiovascular Research Centre in Isfapopulations. Many studies have shown that living in urban areas or more westernized environments han. The data are shown as mean and standard deviations. The differences between the two groups were increases mean BP or prevalence of hypertension. 4, 26, 27 Beside living in urban areas, other risk tested by analysis of variance. Proportions and means were compared with the use of the z-test. All factor variables such as dietary factors including sodium and potassium intake, [29] [30] [31] and obescalculations were done on a personal computer using the statistical software package SPSS and a ity 14,28,32-36 can account for some, but not all, of excessive hypertension among urban people. Unforprobability value of P Ͻ 0.05 was considered to be significant.
tunately BMI and salt intake were not measured in rural populations due to limited facilities so we could not eliminate the effect of these variables on
Results
the differences between these two populations.
On the other hand alcohol intake was not con- Table 1 presents mean systolic and diastolic BP in both populations according to sex and different age sidered to be an important variable in this study, because alcohol intake is very rare in Iran. Although groups after excluding hypertensive people who were taking antihypertensive drugs. Mean systolic environmental, dietary, cultural, psychosocial and genetic factors are important determinants of BP, and diastolic BP in rural populations in both sexes and all age groups were lower than in urban popuwestern dietary habits and lack of exercise in urban areas cause higher levels of BP, even in Mediterlations (P Ͻ 0.001). In both sexes, BP increased significantly with age (P Ͻ 0.001) and mean systolic ranean countries. 7 An interesting finding in our study is that, conand diastolic BP in urban young men were higher than in women; in contrast urban women in the age trary to other studies, 2-6,37-39 both systolic and diastolic BP increased with age in both sexes and both groups 41-50 and 51-70 years had higher systolic and diastolic BP (P Ͻ 0.05). No significant differpopulations (Table 1) . Mean systolic and diastolic their smoking habits. Increased BMI, different dietary habits and lack of physical activity in urban areas may explain the higher rate of these two risk BP was higher in urban women and rural men than factors among urban people. 32 Unfortunately these in urban men and rural women, respectively. These covariables were not studied in rural areas, so we sex-based differences were significant for both syscould not adjust them to confirm the effect of urbantolic and diastolic BP in all the age groups in urban ization on the prevalence of these risk factors. areas. Urban women had higher BP than men except
The level of awareness about hypertension was for systolic BP in young women (19-40 yrs) which investigated. There was no significant difference was less than that for young men (P Ͻ 0.05). This between rural (48%) and urban (40%) people's discrepancy between mean BP among urban men awareness (P Ͼ 0.05). Beside this result, urban and women may be due to the relatively younger age people have more controlled hypertension (BP of urban men and the possible effect of menopause Ͻ140/90) by using antihypertensive drugs than rural in older age groups in women. In addition to this, people (36% and 34%, respectively), but the differno significant differences in mean systolic and diasence was not significant (P Ͼ 0.05). The reasons for tolic BP among rural men and women were seen these rural urban differences about awareness or except for the mean systolic BP in younger age controlled hypertension were unclear, one possible groups (19-40 yrs) which was significantly higher explanation for the increased awareness of rural (P Ͻ 0.05) in men than women. There are several people being that rural people in Iran had been regupossible explanations. First, systolic BP may be relalarly followed by medical personnel working in tively elevated in this group, because as previously shown, average BP is lower in women than men community clinics. Although older age was associated with higher BP
